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EVALUATION

The objectives of this program were two fold: (1) to evaluate the perfor-

mance of byte-wide static RAMs for use in military systems and (2) to evaluate a

bit threshold measurement technique for Ultra-Violet Erasable PROMs (UV-

EPROMs). Both of these objectives were met, and this report describes the

techniques employed and presents some of the data generated in achieving the

program results. Because of the diversity of the two tasks, the final report is

divided into two parts: (1) "Byte-Wide Static RAMs" and (II) "Assessment of a

Circuit Implementation to Measure EPROM Data Storage Margins".

Part I describes the evolution of MOS static RAMs with by-eight organiza-

tions. Specifically, IKx8 and 2Kx8 devices were evaluated to assess their

performance in a military environment. Limits for performance were established

for existing devices, and they were predicted for future devices. These limits were

documented in Mil-M-38510 detail specifications (slash sheets) which resulted from

the program.

Part II describes a threshold measurement technique for Ultra-Violet Eras-

able PROMs which was implemented in a vendor's 16K device. The technique was

evaluated in terms of its potential usefulness as a system level verification test to

determine projected data retention times.

The specifications which resulted from Part I will allow the procurement of

reliable military grade products, and the preliminary work performed in Part II will

allow the prediction of expected data retention times for UV-EPROMs. Both of

these efforts have been performed in support of Mil-M-38510, "General Specifica-

tion for Microcircuits", and they should enhance the reliability of military systems.

~~ e-
ALLEN P. CONVERSE

Project Engineer
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1.0 INTRODUCTION

The work presented here is the static RAM portion of an RADC contract

entitled "Electrical Characterization of Complex Memories."

The 8K byte-wide NMOS static RAM is a part which has been available for

several years in a standard package and pinout. Until recently, however,

the type of performance offered to the user has ranged from medium ( l5ONS)

to slow speed (>250NS). Now, with a new scaled process, one domestic vendor

has successfully produced high speed 8K RAMs and is evaluating 16K designs.

The inherently wide temperature performance of these NMOS static RAMs has

made it possible for the government to be offered this same high speed

performance advantage in many control store/main store applications. With

this in mind, IBM Federal Systems Division (FSD) has performed electrical

characterization on these lKX8 and 2KX8 static RAMs. As a separate data

item, drafts of the MIL-M-38510/XXX military specifications for lKX8 and

2KX8 static RAMs were prepared and submitted to RADC as part of this project.

This final report is comprised of a large quantity of reduced data which

justifies the limits set forth in the proposed draft specifications for the

dash 01 8K and 16K devices. Limits for the faster dash numbers were scaled.

It is hoped that it will serve as a comparison reference manual for future

product designs and revisions.

2.0 OBJECTIVES OF THE PROJECT

The objectives of the project were as follows:

1. Characterize IKX8 and 2KX8 static RAMs for the purpose of estab-

lishing draft specification limits.

w '' 1



2. Attempt to demonstrate that alternate devices made by different

vendors are interchangeable on a pin and performance basis.

3. Generate draft 38510 slash sheet specifications and proper test

procedures for the lKX8 and 2KX8 static RAMs using characteri-

zation data as a basis for establishing performance limits.

3.0 CONCLUSIONS

All objectives of the project were met. It has been concluded that at least

one company in the merchant semiconductor industry can produce IKX8/2KX8
0

static RAMs that will operate over the temperature range of -55 C case

(instant on) to +125°C case (operating) with cycle times of 90/200 NS mini-

mum, and power supply tolerances of +10 percent. The data presented in

Appendices I (1KX8 RAM), and II (2KX8 RAM) are the basis for the conclusion.

The recommended limits for all parameters for the lKX8 and 2KX8 static RAMs

are given in Appendix III (Recommended Parameter limits). It is felt that

these recommended limits, with minor exceptions, will satisfy the majority

of users and future suppliers as these devices become adopted throughout the

industry.

With respect to "device interchangeability" it was found that, although

several American and Japanese vendors are making functionally similar lKX8

and 2KX8 RAMs, no other proposed American devices are fast enough to meet

the recommended performance limits established for the subject RAMs at this

time. In addition, it is felt by IBM that the IKX8 will never become an

industry standard. This is due to its late introduction with respect to the

2KX8, which is already being made in Japan.

4.0 OPERATION OF THE IKX8/2KX8 RAMs

Due to the relatively short exposure of the Mostek RAMs in the industry so

far, it may be appropriate here to discuss their operation.

2



Figure 1 shows the pinout of the 2KX8 RAM in a 24 pin DIP. The lKX8 RAM

pinout is identical to the 2KX8 except that pin 19 is a no-connect. Timing

diagrams for read and write cycles are shown in figures 2 and 3. For the

IKX8/2KX8 RAMs, addressing 1 of 1,024/2,048 bytes requires handling a

10/11-bit address word. This is accomplished by supplying a 10/11-bit

address field to the 10/11 address inputs (A0 - A9 )/(A0 - A10 ).

The RAMs are in a read mode whenever the WE (write enable) input is at a

logic "" (high) level. A transition on any of the address inputs will

disable the 8 data output drivers after time tAZ (address data off time).

Valid data will then be available to the 8 data output drivers within time

tAA (address access time) after the last address input is stable, provided

that the OE (output enable) and CE (chip enable) access times are satisfied.

This is shown in read cycle 1, figure 2. If OE or CE access times are not

met, data access will occur relative to the limiting parameter, tOEA or

tCE A (output enable access time or chip enable access time), rather than

the address. Output enable access is shown in read cycle 2, figure 2.

Chip enable access is shown in read cycle 3, figure 2. The state of the 8

data I/0 (input/output) signals is controlled by the CE and OE inputs. A

logic "" on CE and/or OE will cause the 8 data output drivers to go to a

high impedance state after time tCEZ or tOEZ (chip enable data off time or

output enable data off time).

The device is in the write mode whenever the WE and CE inputs are in the

logic "0" (low) state. The write cycle can be initiated by the WE pulse

going low provided that CE is also low. In this case the leading edge of

the WE pulse will latch the status of the address bus. A write cycle can

also occur when WE goes low before CE. In this second case, the leading

edge of CE will latch the address status. In either case, the latter

occurring edge of WE or CE will determine the start of the write cycle.

Therefore, address setup and hold times, and write pulse width are refer-

enced to the latter occurring edge of CE or WE. If the output bus has been

enabled (CE and OE low) then the leading edge of WE will cause the outputs

3



A 7 1 0 24 V c

A 2 23 A8

A 5  3 22 Al
A 4 4 21 WE

A3  5 20 E

A 2 6 19 A1 0 (NC for 1KXB)

A 7 18 C

.11

A 8 17 DQ7

DQ0  9 16 DQ6

DQ 1 10 15 DQ 5
DQ 2 11 14 DQ 4
v s 12 13 DQ 3

Figure 1 Terminal connections for IKX8/2KX8 static RAM
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to go to a high impedance after time tWEZ (write enable data off time).

For write to occur, data in must be valid for time tDSW (data to write setup

time) prior to the low to high transition of WE. The data input signals

must remain stable for time tDHW (data hold time after write) after WE goes

high. The WE control will disable the data out buffers during the write

cycle. However, OE should be used to disable the data out buffers to prevent

bus contention between the input data and data that would be output upon

completion of the write cycle.

5.0 PROFILE OF THE lKX8/2KX8 STATIC RAMs

To give some perspective to the devices under investigation by this project,

the following table illustrates some aspects of the process, design, perfor-

mance, and packaging.

MOSTEK lKX8/2KX8 STATIC RAM PROFILE

IKX8 RAM 2KX8 RAM

Part No. MK4801A Rev J MK4802 Rev A

Die Size 490 mm2  908 mm2

Die Aspect Ratio 1.7:1 3.1:1

No. of Poly Levels 1 1

No. of Metal Levels 1

Cell Size 840 mm
2  840 mm2

Typ. Access (tAA)/cycle (tRC) 55/55 NS 110/110 NS

Supply Voltage 5.00 V 5.00 V

Package 24 pin DIP 24 pin DIP

Cell load resistor 109 0 poly 109 Q poly

Gate Oxide Thickness 500 500 R

Channel Length 2.5um 2.5um

Junction Depth 0.41im 0.4um

The 4801A Rev J and 4802 Rev A RAMs are both descendents of Mostek's 4118

1KX8 RAM, which was first produced using Mostek's "Poly R" process several
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years ago. When Mostek developed its "Scaled Poly 5" process, the 4118 was

scaled down in size by about 30% and, with some design changes, became the

4801A. The Mostek 1KX8/2KX8 RAM cells use polysilicon load resistors to

maintain data on their cross-coupled flip flop structure, as shown in figure

4. In order to improve the cell layout, power is supplied to each cell by

one of the metal data lines rather than a V rail. Both data lines are

normally high, but during the short time that one of them may go low, the

state of the cell is maintained due to the long time constant of the load

resistors and the cell flip flop node capacitance. Spider networks, of 8

resistors each, supply power to groups of 4 cells in the array.

x
n

DATA V DATA
SS

1KX8/2KX8 RAM CELL
Figure 4

The RAMs contain circuitry to sense transitions on the address inputs. In

the read mode a transition on any address will disable the output buffers

and start a series of internal clocks that controls the operations required

to retrieve data. When data access is complete, power consumption drops by

about 15 percent. During the write mode, internal latches store the status

of address at the latter occurring low going edge of WE or CE, making the

RAMs safer to use. On the 4118 device, there is a latch function available

on pin 19 that latches the status of address and CE when brought low. This

latch circuitry has been disabled on the 4118A, 4801A, and 4802. Instead,

pin 19 is a no-connect on the 4118A and 4801A, and an address input on the

4802. The pinout of the 4801A and 4802 devices conforms to Jedec standard

JC-42-78-4A for 24 pin lKX8 and 2KX8 static RAMs.

8 L
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The next version of the 4802, the Rev C, will be somewhat different from

the Rev A. The modifications to the Rev A will include the addition of

metal V rails in the array and circuitry to perform a "Datasave" mode

cccwhereby data can be maintained in the array during loss of power to VCC by

supplying 4 volts at about 100 microamps to the WE pin. The reason for

the dedicated V rails in the array is to provide a means for maintaining

data during the Datasave mode without keeping much of the support circuitry

alive. The V rail modification involves a change in the metal layer butcc
doesn't affect the size of the cell or array. The Rev C, like the Rev A,

will still be intentionally slowed down to ease debug. This is done by the

use of 2 tapped delay lines--one affecting the read cycle and one affecting

the write cycle. The speed of the internal timing and the delay lines is

affected in the same way by such factors as temperature and process vari-

ation, so it should be easy to adjust the delay lines for higher speed once

the rest of the design has been optimized.

6.0 CHARACTERIZATION

6.1 SAMPLES

In order to arrive at a set of specification limits that was both attractive

to users and deliverable by industry, it was necessary to choose samples

that represented the latest available product during the co.rse of the pro-

ject. Figure 5 is a chart depicting the samples that were characterized.

The IKX8 devices were of two date codes; 8015 and 8033. Both were Mostek's

commercial revision J, although the earlier date code part had the latch

feature on pin 19 that is not offered on the later devices. These parts

represented some of the faster of Mostek's commercial production parts,

whose speed distribution was centered around 90 NS at 70
0C at that time.

The 2KX8 devices were of 3 date codes; 8022, 8031, and 8033. They repre-

sented some of the faster samples of Mostek's Rev A part, which was an

engineering version of the 2KX8 that was intentionally slowed down to ease

9



debugging of its functionality and which did not contain some of the design

improvements that Mostek plans to use on their production version. The Rev

A part at that time had a speed distribution centered around 200 NS at 70 C.

1K8 2KX8

DATE DATE
PART NO. CODE QTY SPEED PART NO. CODE QTY SPEED

MK480IP-701 8015 1 70NS MK4802P 8022 2 --

MK4801AP-70 8033 15 70NS MK4802P-I 8033 4 120NS

MK4802P-3 8031 16 200NS

1 Includes Latch Feature (Pin #19) - Not offered on production device

2 Commercial (0-70°C) Address Access Max Specification

8K/16K Samples Characterized

Figure 5

6.2 TEMPERATURE FIXTURING

The temperature forcing system used for the entire range of -550C to 125aC

was a Thermonics model T-2050 thermo gas system (liquid nitrogen).

Temperature measurements were made with a Digitec Thermocouple Thermometer

(Model 590TC). A copper constantan thermocouple was held against the center

of the underside of the device package while in the test socket by a small

piece of foam rubber.

During characterization, temperature-controlled forced air was blown across

the device package and the upper portion of the socket at 5 cuf/min. The

thermocouple then read the average temperature of the underside of the

package and the foam rubber holding it in place. Because of the immersion

10



of the socket in the airflow, it was assummed that there was a negligible

temperature differential between the socket and package and that the

thermocouple readings were a true indication of the case temperature.

6.3 MEMORY TEST SYSTEM

The memory test system used for all testing was a Fairchild/Xincom model

5582 with a model 7710 host computer. The Xincom 5582 provides a flexible

timing system with cycle times down to 40 NS at 156 picosecond edge re-

solution while a programmable test pattern computer generates the complex

algorithms needed for worst case data pattern evaluation. The 5582's X-Y

address scrambling capability was used, along with vendor bit maps, for

true topological addressing. For DC characterization, the 5582 contains a

programmable DC parametric unit which has the ability to force and measure

both voltage and current on any pin.

6.4 TEST ALGORITHMS

The test algorithms are given in Appendix V. Functional algorithms are

test patterns which define the exact sequence of events used to verify

proper operation of a random access memory. Each algorithm serves a spe-

cific purpose. All are commonly known patterns and should be quite simple

for most test systems to implement. Because of the layout of the memory

array, it is not possible to topologically descramble more than 2 of the 8

outputs at one time, so 4 passes with 4 sets of topo are necessary to

completely check for pattern sensitivity.

6.5 TEST LOADS

All measurements, except pin leakage and standby supply current, were done

with the 8 outputs loaded as in figure 6. The 30 picofarad capacitor

provided some AC load for the access time measurements while still being

11



5. OV

MNE OF EIGhT

OUTPUTS 1

3Opf 680

OUTPUT TEST LOAD
Figure 6

small enough to allow disable time measurements. The two resistors pro-

vided a reasonable load when measuring V and V and also pulled the

outputs quickly toward a midpoint value for the disable time measurements.

7.0 PRESENTATION AND EXPLANATION OF THE DATA

All electrical measurements were taken at -55 C, +250 C, and +125 0 C case

temperature. After reduction, they were plotted to a smooth curve format

so that parameter values could be lifted for other intermediate values.

The AC and DC data were plotted so that all information concerning each

parameter is presented on a single page. The first plot at the top of the

page shows the cumulative distribution of the sample group for that para-

meter. The second plot shows how the parameter varies with power supply

voltage (VCC), while the third plot illustrates how the parameter performs

over the full temperature range.

There were 28 AC measurements taken over the range of 4.5 volts to 5.5

volts at all three temperatures. All parts were tested at 4.5 volts.

Then, devices representing the slow, fast, and typical portions of the

group's speed distribution were chosen to be tested at 4.75, 5.00, 5.25,

and 5.50 volts. These numbered about one half of the total samples. The

AC measurements consisted of read access and cycle times, write conditions

12



and cycle times, and output disable times. The disable times were measured

as the time it took the output to change from a good high or a good low to

a point that was closer to the high impedance state by 100 millivolts.

Minimum disable times were measured to the first change in the outputs.

Maximum disable times were measured to the last change in the outputs before

reaching a quiet state.

The 5 DC measurements were performed at the same voltages as the AC measure-

ments. Read and write mode supply currents from V were measured at

180 NS cycle times only, but the currents at other frequencies can be

estimated assuming that current increases linearly with frequency and using

the standby mode current to represent zero frequency. VOL and VOH were

measured using the card loads of figure 6, so the output current can be

calculated using these resistor values. For a VOUT of 2.4V, 1OUT is

about -lMA and for 0.4V, it is about 4mA.

8.0 RECOMMENDATIONS FOR FURTHER INVESTIGATION

Further work with the IKX8/2KX8 RAMs might include the following:

1. Evaluation of the enhanced speed versions of the 8K/16K to justify

the dash 02-03 (8K) and dash 02-05 (16K) limits.

2. Investigation of the data retention modes that will be available

on some of the 2KX8 RAMs. This mode could satisfy some short

term non-volatile military applications via battery backup.

3. A study of the effects of alpha particles on lKX8/2KX8 RAMs.

Many RAM designs use high resistance poly loads in the array to

reduce power consumption. This may increase their suscepti-

bility to soft errors.

4. Testing of the IKX8/2KX8 RAMs in high density packages such as

flat packs or leadless carriers as these become available.

13



APPENDIX I

lKX8 STATIC RAM
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Vendor: Mos tck I KX 8S SIAT IC R,10 BY AT/RM Date: 10/80
P/N: MK4801P-70, MK4801A'-70 RANDOM READ CYCLE TIME LOAD: -fig. 67
REV: J ADUR PA?: RCGAL
Date Codes: 8015, 8033 T RC DATA PA\T: ___

#DEICS: 16CUMULATIVE DISTRIBUT-ION (16 DZVICES) VIHC 3.OV
- ____Vlli 3.OV

.... .... VIL O.OV
. . . . . . . .

70* .

%DEVICES ----:-- -

40........1.-

30 0

f6 2 0 40 50 60 70 so 9 100
TIMEj IN NANOSECONDS

AVERAGE T RC
VERSUS Vc

100-

...-- .... ...

60---- --

TIME

(NS)w

20-

4. 51 4. 7S 5 '0U 5.25
Vc IN VOLTS

VERSUS TEMPERATURE

.... ...........

80--- . -

604 -. . ..... i:TIME.......................
(NS)......

20- . .. . ...

.T.-c 4... , 5:.-- .

-00O -40 t20 u * .40p .80 1~p .120 + 140

TPIPPA1'R\lR (Ct.'ASL. IN 0~

15



IKX8 STATIC RAM

RANDOM WRITE CYCLE TIME

twC

RANDO,%I tERI E CYCLE TIME

MEASUREMENTS OF TlE 1KX8 RAM
WERE INCONCLUSIVE. THEREFORE,

NO DATA IS ['RESENTED HERE

16



Vendor: Mostok I IKX8 STATIC rA1by -ail-RS Date l0/Eo
P/N: MK4801P-70, MK4801IP-70 ADDRESS ACCESS TIME LOAD:_; i
REV: j ADLDk PATI: RCCAL

Date CoJes: 8015. 8033 T DATA PAT: _____

#DEVICES: 16 A.A V
100 CUMU1LATIlEf DIIRIBIUTION (16 DEVICES) v- _____

00 - -I.............

90' ... : .. . .. .. ... ;ce

%DEVICES..........................-
2
1-.-7-

so . .... ~.i!L
-40-

201
10f .

10 20 30 49 50 60 70 80 90 100
TIME IN NA(O0LCOND

AVErRAGE T AA

V~ERSUS V'c

1007

60.~
T IME. .. . . ..-. ......

(NS) f 1..... .......

40.-.-.......

4.50 4.75 5 .00 5.25 5.50
V IN V0I.Ts

VIP.SUS TEMPILPA\TuRE
100 .. ..- ._._._._-

.t.

TIME..... ...... c.

-"O -40 -20 io 12 40 sol .+ 00 10 .1 40

TEMPERAT JIM. ((WA) I N C

17



Vcndor: M-Nosteck IKX STATIC RAM BY AT/ RM Date 10/80
P/N:jMx4801P-70. MK4801AP-70 CHIP ENABLE ACCESS TIME LOAD: Fig. 6
REV: I ADDOR PAT: ADCOMP
Date Codes:8015. 8033 T CEA DATA PAT:_____
#DEVICE:1 CUMULATIVE DISTRIBUTION (16 DEVICES) VIHC 3.Ov

100 - -VIH 3.Ov
:_T VIL o.ov

80-

60
iDEVICES V4 n - i 2

40

30 t-

5 10 15 20 25 30 35 40 45
TIE IN NANOSECONDS

AVERAGE T CEA

25 VERS US c

T IME F F - --
(NS) 1

4.50 4.75 5.00 5.25 5.50
VcIN vOLTS

25 VERSUS TLiMPLiB.ATURE

(NS) . . . .

-60o -40 -20 08 *2 d.U) l 1100 .Iro .
TLkMI'IIRATIJI'L (CASE) IN *C

18
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Vendor: Mostek 1 KX8 STATIC RAM By AT/RN Date_10/80
P/N: MK4801P-70, MK4801AP-70 MINIMUM CHIP ENABLE DATA OFF TIME LOAD:) fig. 6
REV: .1 FOR A LOGIC 0 ADDR PAT: SEQ. READ4
Date Codes: 8015, 8033 DATA PAT: ALL ZEROS
#DEVICES: 16 T MIN. VIIIC 3.OVW.C. CUMULA Il 7 bISTRI BUT ION (16 DEVICES) VI 3.O

* V IL 0. OV

90. 1 -~..4i5OV -

80~

20.-
10 - -i

25 ........ .. .ESSVCZ

20 10 15 2 2h0 5 40 4

TIME INNNSEOD

------- - -- - - .

20~

1:~~ :~j~ ___+

4.0 4.75 5.00 S.25 5.50
Vc IN VOLTS

VERSUS TEMPERATURE
25. --.-

15 4.*7_
TIME-

(NS)

..<:V:: V-4 50V

TLM~lRATUR (CA'() IN 12 .-
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Vendor: Mostek 1KX8 STATIC- RAM By AT/RM Date 10/80
P/N: MK4801P-7OL MKC4801AP-70 MAXIMUM CHIP ENABLE DATA OFF TIME LOAD: f-ig. 6
REV: j FOR A LOGIC 0 ADDR PAT: SE-Q. REA
Date Codes: -8015, 8033 T CEZO MA. DATA PAT: ALL ZEROS
#DEVICES: 16 W.C. CUMULATIVE DISTRIBUTION (9 DEVICES) VIHC 3.

80

70,

%DEV ICES
so

40

30~

20

TIME IN NANOSECONDS

AVERAGE T E MAX.

25 --

20

15

TIM
104

(NS) --- -

VcIN VOLTS

VERSUS TEMPERATURE

20

TIME
(NS)

100



4

Vendor: Mostek 1KX8 STATIC RAM BY ATRM Date 10/80
P/N: MK4801P-70. MK4801AP-70 MINIMUtM CHIP ENABLE DATA OFF TIME LA:fg
REV: J1 FOR A LOGIC 1 ADOR PA-T SLq. READ
Date Codes: 8015, 8033 T MIN. DATAPA:LLOE
IDEVICES: 16 CEZ1 IC30

-tt

60 A
%DEVICES I*--*- ~ -

40

30 ----

10 -T 4- -

5 10 15 T~
1

E IN 'ANOAO
8

N DS 
3 1 40 45

AVERAGE T CE MN.

25 VERSUS c

20 -. . -- - __

15

4.50 4.550 .25 5.SO
Vc I VOLTS

-VLRSUS TENIPERATURE
25 , , , , - - . -

20 T rt.
15 -.

TIME
(NS) *. .VG

10

-6-1 0 46 -*- -~-- 1 0 110

TEMPRATUE (CSE) IN -C.

21



Vendor: Mos t k I KX8 STATIC RA By__AT/RNDate 10/80
P/N: -MK4801P-70. MK4801AP-70 MAXIMU51 CHIP ENBLE DATA OFF TINE LOAD: ig 6
REV: j FOR A LOGIC 1 AD PAT : SEQ. REA
Date Codes: 8015, 8033 T MAX DATA PAT: ALL ONES
#DEVICES: 16 CEZ1 VIIIC 3.OVW.C. CUMULATIVE DISTRIBUTION (16 DEVICES) VH3O

100 F VIL O.OV
90{ 4 __

80 1I-''
70F--iJ~44 7

6O~ -

%DEVICES s

40 1 r .

30 1-

5 10 15 TA~2 
IN ilkNOSEBjN.3 35 40 45

AVERA-GE T W1AX.

VERSUS V GCEZIc

10

TIME~

...........

5.............

- 560 -- -4 -2 -I2 .4).0 - ,T .2 0 '

TLM cRAIN WiAl)l",

22SSlEPRljL

25 -T.
. . . . . . . . . .. . . . .

0w



Vendor: Mostek 1KX8 STATIC RAM By AT/RN Date 10/8Q
P/N: i4K4801P70, MK4801AP-70 OUTPUT ENABLE ACCESS TIME LO-AD: fig 6
REV: J T ADOR P'AT: SLDIAGT
Date Codes: 8015, 8033 TOEA DATA PAT:-____
#DEVICES: 16 IE) VITC -3OV

CUMULATIVE DISTRIBUTION (16 DEVICS v. 3ov

_________ f:. 1 7 T. VIL O.V

8 04

%DEVICES I ....
.50!.

40. .

30 5 15 .=
-. T~TL

15 ZZ ij - . 5 2U 2 3 40 4'

.IM I AOEOD

15 _

4.50 4.7 5.00 5.25 5.50
VcIN VOLTS

VERSUS TEMPERATURE

Io :7

203

(NS)



Fri

Vendor: Mostek IKXS STAI'IC RAM YI.3te08

P/N: >1K4801P-70, MK4801AI'-70 l*M EAB DTOFLAD
REV: ' lIMF FOR A LOGIC 0 ADDR PAY:_VD~

Date Codcs:8015, 80 3 tOZ MIN. DATA PAT: Aj,7Fnp
#DEVICES: 16 OEZOJD

100 ---- -I - W.C. CUMULAI*IVE DISTR IBUTION (16 DEVICES) v I H__Ij

704 -1 - 11-- (

___________'04-1

5 10

20*-

%DVCS 1

VERSU TEMPEATUR

20

24-



Vendor: Miostek IlKX8 STATIC RM BY AT/RM Date 10/80
P/N: MJ48O1P-70, MK4801AP-70 MAXIMUM OUTPUT ENABLE DATA OFF TIME LOAD: fip. 6

REV: J FOR A LOGIC 0 ADDR PAT: SEO. REA

Date Codes: 8015. 8033 T MAN. DATA PAT:AL ~ZER
#DEVICES: 16 OEZO VIHC 3,Qy

W., 2:UMULATIVE DISTRIBUTION (9 DEVICES) I

-4DEVICESO

30o 2 !-- -, t - . - - .

10'

240

30.-r--,-

25

101

154

TIME

(NS) .
10 - - .

.-20 4.5 5V .2 50.50

TLvIRATJ RI.PE~-U

255

-. . . .



venjor: Mostek I KX8 IA ! AM By RN/AT Date 10/80
P/N:XK4801-70,_NK4801.iA-70 MINIMUM OUTPUT ENABLE to DATA OiFF 11INELO7 g6

REV: i FOR A LOGIC 1 N ADOR PAT: SEQ. READ
Date Codcs:T6T5S, 80j3 T O~ h. DATA PAT: ALLONES

#DEICS: F WC- CUMULATIVE DISTRJIiiUTIC),, (9 DEVICES) VIHC 3.Ov
100- - -- ,-VIH 3.Ov

90 V S~y VIL 090v

80 ...- .

0 0c

%DEVICES ..........

40-

- T

0 5 10 15 2) 2 30 55 40 45
TIME IN NANOSLCONDS

AVERAGE T6 I MtIN.

VERSUS Vc

L712zI-

(NS) 10 4 -

4. 50 4.17 2 5,'27 25 4.77 .- +-.'

vcIN VOLFS

VERSUS TEMPERA\TURE

20 K-
TIME t ..7.2

(NS) AVG'

5. . . . . . ..... ..

-60 -40 -20 1.2 +4 6 80 +1()0 .2 ~
TEMPERATURE (CASE-) IN -C
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Vendor: Mos t k lKX8 ST'-TIC R.AJM By vI /.m Date 10/80
P/N: -MK4801P-70. i'14601AP-70 YIAXI:*IM OUTPUT ENABLE DATA OFF LOAD:_i. 6j
REV: j 1IME FOR A LOGIC 1 ADDR PAT: SEQ. READ
Date Codes:8O15. 8033 t OEZI L. DATA A:L OE

NDEVICES: 16 VIC3V
MDEVIES~jW.C. CUMULATIVE DISTRIBUTION (16 DEVICES) VI L

500 10H 15 TO
tDE8D 35 40 45 .. VL .

AVRAEt A

RQE.i

30 S

VI STMERAGE t MAX

227

(NS)



Vendor: Mostek I K x8 SIT I c RAM BY AI/L..Date 10/80
PIN: MWAADIP-7n- MK4801AP-70 MINIMUM ADDRESS DATA OFF TIME LA:fg
REV: T_______ FOR A LOGIC 0 ADDR PAT: SEQ. RFA
Date Cds 805 833T MIN. DATA PAT: ALL ZEROS

#DVCoES: 1l.6O3 AZO VIHC 3Lo
#0EVICES:1 ~ W.C. CUMULAVE DSTIUIN (9 DEVICES) ve Q...

-- 4 -

%DEVICES

301! ~L.

10 15 20 25 30 35 4

TIME IN NANOSECONDS

AVERAGE T AZO MIN.

25 VERSUS _______

20 -______)

i5

TIME _r

... ................

25,- .-.. .----- -

2028



Vendor: Slos tck 1KXS STATIC RAM By AT/RMDate 10/80
P/N: HK48OIP-70, M4K48O1AP-70 MINIMUM ADDRESS DATA OFF TIE D.
REV: J FOR A LOGIC 1 ADDR PAT: SEQ. READ
Date Codes: 8015, 8033 T MTN. DATA PAT:_ L N
#DEVICES: lIb AZI IC 3 v

00-W.C. CUMULATIVE DISTRIBUTION'(5 DEVICES) VIHC3,0v

TIMEVI INNAOSCOD

9VEAG T50V-N.

404
30,

202

450 40 15 00 S0 35 40 .50
VIM IN OSOD

VERSUS EPEATUR
25 7 *-.. .

21

TIME -

(NS) 10 - - - - W.

25-----------------

~~.... ......... !4

200



Ev 21:faejpo

Da.te Tc Acs C.Sr- .h ATA PAT: ______

qD)LV ICES :-IAIIv.( l: ~ o___ DI, I CE) V IfiC-3 v

Iu, . - .. .- . - , - .- VIH 3. OV
. .. .. .. . . . . . . V IL o. o.

................................................ ...............

... ... ..1

' . ..

-I 5 0 in 10 20 25
TIME IN NANjsLCO,D)S

AVERAIIG t S

-VERSUS Vc

T IM E. . . . . . . . . . . . . .. .. . .

(NS) _

........................................................... ...... ..........

4.4.-......---.

V I.VOLTS

Vt RSI1S II7MPER-\ rURE

0~~--.... -~---- . . . . . . . . . . .. ........

SI.............4

. . . . . . . . . . . . . . . .. . . . .. . . . . . .

. . . . . . . . . .. . . . . I.......................... . .

- I 1.. .... ... .. ..... ... .2i

.................. ........ . ....... 2
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vendor: Mfostck LEN 8sI TAl if c AM By x siDatej~~

P/N: MK48011-70. MK48O1AP-70 UDESHL IEAFTLKEE LOWD
REV: AIRS HAL TI) CL AR -A :
Date Codes:8015, O03 tARC DATA PAT: _____

#DEVICES:_1 W.C. CUMULATIVE DISTRIBUTION (9 DEVICES) VIHC 3.0,'

.00- - --. VI I
-VIL oo

%DEVICES

30;-

_ _4 -

5 10 15 20 25 30 35 40 45
TIME IN NAINOSECONDS

AVERAGE T ARC

25 - VERSUS Vc

15* .-. 4.4 ...

TME
(NS)(

YI IN VOLTS :.:J~;.:r

......~r~i: ........... -.. . .

.-.-. - .-. AV.
TIME ._._

4.50 4.75 4.0 S( 0 1 .0

TLMP rLATllfl (CASE.) IN -
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Venidor: Mostek _!_k TAL.VI C WA01 By ~Date 1080
PIN: MK4801i,-70, mK4801A1-7lu DAI'A TO VL SETUP TIMEI LOAD: I~,
REV: j ADDR PT ).AW
Date COdes: 801l5 0Q33 t DATA PAT:_____

$DEVCES:~b -w.CCUMU.V;Iii ISTRIBUrIoN (9 DE'.ICES) -IH .L..v.

t..................................................... .I. ...... .... Ln

80 . .. . . . . .

6c)
%DEVICES .0 . . i ._ _ _ .____ .. ..... .

30~ _ f.iV~
T ~ 1--

9 06
TIME IN NANOSECONDS

AVER.A(;EL S

10 VERSUS Vc

101

(NS)_______ _

Vc IN VOLTS

V ERSUS TEMPERATURE
10

TIME 6

(NS) I.....

... .s ....... .

TEMERAURE(CASE) IN *C

32
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Vendor: Mostek 1KX8 STATIC RAM By gN/ADate 10/80
P/N:MEK48olp-7n M4801AP-70 DATA HOLD TIME LOAD: F
REV: _________ AFTER WRITE ADUR PAT: DtATLwC
Datc Codes :8(Di5. 803 T 0  DATA PAT:-____
#DEVICES: 1 6 .CMLTV DISRIUTO (16 DEVICES) VIIC 3.O

100 1 CUUATV DITIBTO VIH 3.ov

9
or

2 
-,ir 50v

80

I-4

7AV0AG TD 1

+60tVRU Vc

101

150 4lb 5 0 (JO 21 2 2 +

VIM I NOSEONS

EIRSUS VME\ R

-- -- - - - -

4.5 -0 4.75 .- 45. * 5( 50.150*14

TLMER.\U 1 (CMP ASUE)I C

33- ------



Venuor: Mostek IKX8 STATIC RAM By ATpyDate 10/80
P/N MK4801P-70. M.K4801AP-70 WRITE PULSE WIDTH LA:-

REV: j ADDR PT um
Date Codes: 8015, 8033 TWD DATA PAT:_____
#DEVICES: 16 CUMULATIVE DISTRIBUTION (16 DEVICES) VH ,)

91 . .4

1- t+l21

60---- 1
%DEVICES

40

0C 5 10 15 20 25 30 3 5 40 45f
TIME IN NANOSECONDS

AVERAGE TWE

25 VERSUS c

20LL -7i~~ii2

T IM E...... .

4-,-

4.50 4.75 00 25 5.50
Vc IN VOLTS

25 VERSUS TEMPERATURE

17K T ~ y 45Ov
201.

T IM.. .. ...

.... .. .. .

.. ~~......... ........ .......
-()0 -40 - 20 .0, w1 .1. .0 .10 .120 .10

TI MV'ERATUL (CASEI) IN 'C

34



Vendor: Mostek 1KX8 STATIC RAM BY AT/RN Date 10/80
P/N:_ MK48O1P70,..X8IAP-7O MINIMUM WRITE ENABLE DATA OFF TIME LOAD f j
REV: .1 FOR A LOGIC 0 ADDR PAT: SEQ. READ
Date Codes: 8015. 8033 T MIN. DATA PAT: ALL ZEROS
#DEVICES: 16 WEZO VIIIC 3.OV

10 - w.C. CUMULATIVE DISTRIBUTION (16 DEVICES) VIH 3.OV_

901- - -- VL OO

70'!72Z

60--

%DEVICES so .~

40

30 t

20

00 25 " W5

TIME IN NA.NOSECONDS

AVERAGE T MIN.
VERSUS V WEZO

25 
c

20 -~

5

TIME .c~~:it::-......-A.-
* .t ~ .- -,-- - - - . - .

4.50 4.7 S0 S.'25 5.50
Vc IN VOLTS

VERSUS TEMPERATURE

TIME

V----

-60 .4 0 2 .4+ -IN *o .o .10.11o

TILMPZ:RATURE (CASE) IN O
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Vendor: Mostz2k 1KX8 STAT'IC RAM By AT/RN Date 10/80
P/N: MK480IP-7O. MK4801AP-70 WRITE ENABLE DATA OFFTIME LA:fg

REV: J FOR A LOGIC 0 ADDR PAT: SEQ. REA
Date Codes: 8015, 8033 T WEOMAX. DATA PAT: ALL ZEROS

#DEICS: 16W.C. CUMULATIVL DISTRIBUTION (9 DEVICES) VIHC 3.OV-
1----- - 7T VII. O.OV

901 SI -.~

60----T
%DEVICES 5 0. .

40

20

101

T 5 20 25 15 0
TIME IN NANOSECONDS

AVERAGE T MAX.
VERSUS Vc WZO

25 j..-c~~.

20

TIME L V L
(NS)

4.5 -0 -2 .2 5.00 S.6 2 S.'50OI~I

TV.IERURTEMPCASLUINE

256



Vendor: Mostek 1 KX8 STATIC RAM BY AT/RDatc_10/80
P/N: MK48OIP-70, MK4801AP-70 MINIMUM WRITE ENABLE DATA OFF TIME LOAD: fn
REV: j FOR A LOGIC 1 ADOR PAT: SE, WI E
Date Codes: 8015. 833 T MIN. DATA PAT:AI(Nq

#DVCE: 1 W.C. CUMUL ATIVE DISTRIBUTION (9 DEVICES)
100~---r- z VIHC3,gV

40

5 10 15 Tftl IN 'ANOS 3ANDS 35 40 45

AVERAGE TWz MIN.

VERSUS c
25 _

15 .... ..

4.50 4. 00 5.25 5.50
VcIN VOLTS

VERSUS TEMPERATURE25 7 -I

TIME ~~-.

5N) . . ....-. ..... ... ...

-60 -4 2 l.0 4 60 .80- .10 1201- .140

TUMI'ERAIIJRII (CASE) IN -C

37



Vendor: Mostek 1KX8 SIATIC RA\N1 BY AT/RM Date 10/80
P/N: NIK4801P-70. N4801AP-70 MIAXIMUM WRITE ENABLE DATA OFF TIME LOAD: fig. 6
REV: j FOR A LOGIC 1 ADOR PAT: SEQ. REA
Date Codes: 8015, 033 T VEZ y"l DATA PAT: All ones

#DEVICES: 16 W.C. CUMULATIVE; DISTRIBUTION (16 DEVICES) IC3O
100 ---.---- U-~VN 3Ov VIL O.Ov

70.-1

60-
%DEVICES T_____

20

5 10 15 TNE IN UNOSA
2
NDS 35 40 45f

AVERAGE T WEIMAX.

VERSUS Vc
25 -

15

TIME

5

4 .50 4.75 5.00 5.5.0
VcIN VOLTS

25 -VERSUS TEMPER.ATURE

TIME

(TNSR)R (CAS.. ) .... ...

100



Vendor: Mostck 11KX8 STATIC RAIM bY AT/K:- Date 10/80
P/N: KiK4801P-70. MK480I1xP-70 K3TCT- PULSE LEAD TIME LOAD-
REV: j______T__ ALIOR PAT: DUALWC
Date Codes: 8015. 8033 WPL DATA PAT:_____

#0E ICS :C. CUMULATIVE DISTRIBUTION (16 DEVICES~ VIE 3.OV
100

80

7 0

60
%DEV ICES

0~

TIME IN NANOSECONDS

AVERAGE T WL

VERSUS Vc

TIME
(NS)

2

VESTEMPERATURE AE N~

3039



Ven~dor: Mostek IKX8 STATIC RAM BY AT/RM' Date 10/80
P/N: MK4801P-70, M1(4801AP-70 ADDRESS HOLD TfIME AFTER WE LOAD: fig. 6 y
REV: j T ADOR PAT: RCGAL
Date Codes: 8015, 8033 AHW DATA PAT:-____
#DEVICES: 16 WCClUAjLDITBTON(9 DEIES) VIIIC 3.OV

-ou I-/- VIH 3.OV
-VVIL 0.Ov

80 - 2 1

70; +

%DEVICES60---
so. -Tr
30i T-Th

5 10 15 20 25 30 35 40 45
TIME IN NANOSECONDS

AVERAGE T
VERSUS V AHW

25 cc

25

15

(NS)____
10 ~

5

4.0 47. 5. 00 5.25 S.SO
Vc IN VOLTS

VERSUS TEMPERATURE

20-

......................I..-. .. V-- *-- ...

TIME K*~>:- 7--< - .~AVG.-

(NS) .:i.. .
10--. ---..... -... . . . . . . . . . .. .. . .........

51: ..........................
5O .......c

-(jO -40 -20 U +,'0 .40 *Ul *8) .10 +110 --10

TIMl IA1 . (CA4 L f% *

40

mw'--



IT

Vendor: Mostek IKX8 STATIC RAM BY_AIvIt e.~ao
P/N: MK4801P-70, MK4801AP-70 ADDRESS SETUP TIRE BEFORE 1 j LOAD:
REV: J ADDR AP. -,
Date Codes:85 ~033L ASW DATA PAT: ___IAT____

QEVICES: 16 W.C. CUMULATIVE DISTRIBUTION (16 DEVICES) IC3V
-~VIH 3flL

80 7______

70 -

60.
%DEV ICES

20,

-15 -10 -5 TI0 N NA 1S~ s5 20 25

AVERAGt S

VERSUS Vc

TIME . ~ §-

-15

-20

-60 0 4.75 u'0 5.25 *jou *12

TL S TMPERATURES)I C

04



Ve2ndor: Mostek IKXS 'dI IC 10Mt BY AT/RN% Dhate 10/80
I,/.%: XK4801P[-70, MK48OIAI'-7() CHIP ENAIILL TOI) RlLl SETUP TIiME LOAD: ___ 6
REV: J T'1l ADDR TAT: RCCAL
Date Codes: 8015, 8033 DATA PAT: _____

#DEVICES: 16 VIIIC 3.0V
W C. CUMDLI1 DISTIBlUTION (9 DEVICES) VH3O

100 -- -T- '7 - VH 3O

60'

%DEVICES

30. I, ~ ~ ~ ~ 7 I7 - -2-- 7.- -

5 10 15 20 25 -0 5 40 45
TIME IN NANOSECONDS

AVERAGE T CEW
VERSUS Vc

TIME -. . . ... .
(NS) 10 ~~______ - C

----- ----- ----- *----5.2S-t-S. 50-
VcIN VOLTS

VERSUS TEMPERATURE

25' --- -- ------ - -- - -

-O0 -20'0 .0*0.0.0 I0.

TEMPERATURE (CASE) IN OC

42



Vendor: Mostek 1KX8 STATIC RAIM By R[_LjDate 10/80
P/N:MKl4801P-70,_H1K48O1AP-7O OUTPUT HIGH VOLTAGE LOAD: -i 6
REV: J ADDR PT ODx
Date Codes:TM1, 8033 OHDATA PAT: . p
NDEVICES: 16 W.C.CUMULATIVE DISTRIBUTION (16 DEVICES) VIHC 3,0

100 ----- -.- - - ,VIH 3.OV

60
%DEVICES r

40 - 4 . ~ -

20, 7 *

10 .5 1. 1.5 2.0 2.5 3.0 3.5 4.0 4.5
V0Oh IN VOLTS

AVERAGE V O

V 4J

TT

4.50 4.73 S. 00 .2 5.50
VcIN VOLTS

VLRSUS TEMPERATURE

4 . ... .. .. . . . .1
. . . . . . . . . . . . . . . .. ..... .

. . . . . . . . . . . . ..... :.
3. --. -----. . .... . . . . .

OH... . . .. ...... . . .. i

(VOL'TS) 2............................O,. . . . . Ai

2::>>: -I j

TLIPL ILRATIIRF (CASE) IN 0C

43



~ndu: ~ K\~;~i~C~A~IBY RN/AT Date_10/80
PIN: gK4801P-70, MK4801AP-70 OUTi'tTT LOW VOLTAGE LOAD: Fig 6
RLV: .1 VO~L AOI)R PAT: HOLD XY
Date Codes: 8015,_80'33 DATA PAT: All ZEROES
NEV[CLS: 16 VIHC 3.0V

lo....................................) VIII 3.OV
...................... . ..... ... ..... VIL O.0V

80..........................

70................... .......... ............. .~

SO....................... .... .......... c

.....................
%DLVC.......... .. ..... .. ...... .

........................

V 0NVC. .... . ... .. . .. . .. . .. ...
. VRG V

... ...L.. .. .2.............

V. IN VOLS

VERSUU S IVccTR

VOL. ..... ...j..

.. ... .. .. .. .. .. ...... .....

.i( -4 . 2 . .. > .4i . .11 .5 .10 .2
:LW W.iC E : : ) S'

4 50 4 7 5. o 52S445



Vendor: MosteLK IKX8 STATIC W0M BY AT/pM Date 10/8O
P/N: I1K4801P-70, MK48IAP-70 LOAD: NONE

RE:j SUPPLY LRRLtN' FROM Vc, READ MOD ADDR T: EQ RA

Date COdes:8015._8033 '1  DATA PT HB
#DEVICES: 16 CUMULATIVE DISTRIBUTION IH 3O

VAI LAGE I

7 0

80-

60- ___ ---- - -0 10 20 3 4) 50 6) 7 8 g lo
____ ___ __I (- -t

((mA)

-~-....... ..-- *-----

I- - Oi VERSUS Vc

-8.~ -- - -
0T

4.50 4.S . 00 5.25 5.'s0
Vc IN VOLTS

I 00r -VERSUS TEMIPERATURE

1...........

-60 -4I --21 -lo -- 1 ,,0 *--1-) *M1
TI MPI RAI UP (CASEI) IN -

45



Vendor: -Mos t k K.X8 -SIAT1IC RNI BY_&V_= _patej10/80

P/N: IK4801P-70_lMfl4 01AP-70 SUPPLY CURRENT FROM V cWRITE MODE LOAD: NONE
REV: i 1I C ADDR IATE WRITE
Date Codes:8015, 8033 cc DATA PT .KT

#DEVICES: 16 (01 L 2 lOTION 3IHC)v

100-- - - ---- -,,, - __

90 . ..

30

l0~~ 4 evie s

0 10 20 30 40 50 60 0 0 90 100

404

100 V20U 30 0 0 6 7 8U90 10

*K<~~~ :i7T::;: >7 7

so........................................I
cce

(MA) 40 __4_7__

........... ..........

646

C. c. . . ....



Vendor: SMostek 1KX8 STATIC R.AM ~ ByT T/ RM Date 10/80
P/N: IWU4801P-70. M04801AP-70 SUPPLY CURRENT "RO' 'cc STAMDB' XDELAD NONE
REV: J ADD~l PAT:NOXE
Date Codes: 8015,8033 cc DATA PTN0

~DVCS 6CUMULATIVE DISTRIBUTION VlC3O

80

60--
%DEVICES 4

50 4-

40'

3-v

0 10 20 30 40 50 60 70 80 90 100
I (mA)

AVL6ACE i
cc

VERSUS V
100 C

80 --- ~----- -- -.------ __ _

60 ...

(m) 40 -~~---- + 2~.

4.S0 4.75 5.0 5.25 5.50

100 VERSUS TEMPERATURE

-60 -2. ..2 .1 .( .5 .1 ..0 ..

T(-A)ATJR (CS40N 0

~- - -. ... ... ... . . .2..



Id

APPENDIX II

2KX8 STATIC RAM

48



Vendor: Mostek 2KX8 STATIC %IAM BY RMDTateLW1U

P/N NIK4801P/-l/-3 RANDOM READJ CYCLE TIME LOAD:-i
REV: A ADDR Pt

Date Codes; 8022/33/31 T I DATA PAT:_____
#DEVICES: ) CUMULATIVE DISTRIBUIJTON HC3Of

0 - 0 0 0 20 10 16 8

TIME~VI INNAOSCOD
.. VE....E

sERSU TEPRTR

20.

I - .-. 7

- 0 CID 3).0 40 iF+80 .10060 80

TAERAUE TCS)I

200



Vendor: Nos tck 'KX 8S 1A m i C RAM By V1I Du )t c 108
P'/N: MKAS02C) 1,11ILLA: g6

REV:__________A______ ADIR PAT : ju~L
Date Codes: 80 '5713S h" DATA PAT___
#DEVICES: :' 2 CUILT .1 T U NV IHC 31 0

(:ML. ~ .DI. .TRI. .UTI.O.. VIL -n
901 -. - - . -.I . . cc=4 5

.. .. ................ \

70

30.. -- I -u.......

0 20 40 00 so 100 120 140 loo IS0
TIME IN NANOSECONDS

t WIAGF
VERSUS Vc

TI ME ... .. .-
(NS) 100 +__ 125'C

4.50 4. 75 5.00 5.5 5.50

Vc IN VOLTS

VERSUS TEMPERANTURE

1501

TIME .. :. .i7

()0 .4 20 0 .20 .4 .t,0 -8 0 .100 +120 .1.1

TEWPI IATIIR (CASF) I N *C

50



%endor: Most i'k 2k\s si.,lic m BY R.IAT Date 10180
P/.N:mK4802P/-l /-3 ADDRESS ACCLSS 11ELOAD: FIG 6
REV: A T ADOR PAT: ADCOMP
Date Codes:8022/33/31 AA DATA PAT:-_____
#DEVICES: 22 V VI H .

LUMIJEAI IE VL1)1ST I BUT ION VIH 3. OV
9O1*:O VI

60-
%DEVICES -

IOO t -

50

TIE IN OSOD

VERSUS EPFATR

kTf9
TEMERAUR (CSE0I

55

L- l-,Vl



Vendor: Mostek .2 X 8S STAI 'R AM BYJ k-II/T ate 10/80
P/,N: MK4801P/- I/-3 ChIP =NEE ESS 3I'l LFIOAD):i, pj

REV: A________ ADDR PAT, -,XDC(OMP
Date Codes:AD22LU31 GCEA DATA PAT:-
#DEVICES: ?2  CUMULATIVE D ISTR IBUT ION'IH3.V

100 - --VII 3. OV

55 +3 ~ ]'~-yVJL o.ov

801

6O5- + .,- + S:-:
%DEVICES I, ~ ::~I

30 -..- ~ j44 ~-1'
_LT 1 2, -! COW -

TIME IN NANOSECONDS

AVERAGE T CRA

VERSUSV

I------ -----

(NS) -- . . -_-

4.50 4.75 5.00 5.25 5.50-
vc, IN VOLTS

VIERSUS TEMIPER.ATURE

-~.~ -

I .. .. .. 9 .C

M....... . . :..... .

52



'tcndor klostck 2KXS STATIC RAM' yI~fTDt 08

P/N: M.K4802P/1l-3 MINIMUM CHIP.ENABLE DATA OFF LOAT ae 08

REV: A ~ TIME FOR A LOGIC 1 AD0RA-:SE. PA
Date Codes: 8022/33/31 TCEZO MI DATA PAT: ALL ZEROPS

sOEVICS: 22W.C. CUMULATIVE DISTRIBUTION (19 DEVICES)

90{

80

70a

60 ---

%DEVICES

30 ITT7

20 5 0 1 2 5 30 3

____L I _I

5. 4.715 2 .0 .25 .550 4
TIM IN OSOD

VERSUS EMERcUR

4t - _ _~

T IME . ~..4
(NS) - ..

20 :ti

-60 .-0 4.752 1.0 ~00 5 .'2 0 S.50 .

VESTEMPER.ATURES)IC

3053



Vendor: Mostek 2K X.SS X1I C RAM by R"A D ate 10/80
P/N: NIK4802P/-U1-3 :4IXIMUM CHIP L.',ABLL TO4 DAIA )Fi L.0 ND:

REV: A I DIE FOR A LOGIC I A)R ________

Date Codes: 802'/ 3/U31 'cDiMI.[ArA PAT: ALL ONES
#DEVICES: 22 CUMI LAT I VE I: STI1BuI-I Ij. iL1 VIJIC 3.OV

80.

600
%D VI E ... .

0 5 10 15 20 25 30F 135- 40 45
TIME IN NANOSECONDS

AVERAGE T 
CEZL MIN.

VERSUS Vc

40 2 7V

TIME 40_

(N ) 20 . . -. - ..-- -- -..- .. .. .. . .

.............. .. .. .. .. ...

10..... ...... ....

.. .... ..... .... ...

......................... ... ..............................-

T .PRTR (C SE IN . I.... C

4.504

06



f1

vendor: Mos t k ZKX8 STATIC RANI BYJBaLpatc 10,80

P/',: MK480'P/-II-3 LVCIMTUM CHIP ENABLE DATA OFFLOD i 6

REV: -, TIME FOR A LOGIC 0 ADDR PA: sOLgFD
Datc C~c:0)/3 T CEZO MAX DATA PAT: Al FRES

#DEVIES: ?____ CUMULATiVE DISTRIBUTION (18 DEVICES) VIHC 3.0'

90

80

AVERGEVICESMA

VESU

40-

3 0 ! --TF -1

() 20 L.*

10 ___1- _____

4.50 4.u 150 525 5

VERSUS VMERcUc

T IME

10..I - ~ -

4.5 4.75 52.+0 .0 s . 100 .0 .

VESTEMPERATURES)IC

55....



Vendor- Mostek ZJKXS STATIC RAM\~ ByL Dt 10/80
P/N: MK402/-iI-3 tXi C H CIPi LNABLL to DA\TA OFF LOAU:; j , 6
REV: A TIME FOR A LOGIC I ADDRpv1)n EDate Codes: 80_)_/i3/3I TziMX DATA PT RE

c#zEVMAE.: A2 VII 3OV
#DEICS: 2 - . CUMIULATIVE DISTRIIIUTION (18 DEVICES) VIM1 3.OV

100- ___ ____3,O

90~ VI 4..
80 c.7

%&DEVICES .- '-

.40

30 L.;;
-44

20

TIME IN NANOSECONDS
AVERAGE T EIMX

VERSUS V

- ~ ~ ~ ~ : 75~fl __

40,

(N4S0 4.7 SOD

Vc IN VOLTS

VERSUS TEMPERATURE
.............................------ -.. ....... .. -----

............................................... .

TIME ....___ .. 1 .

LE ... . . . . . . . . . .

-60 .40 -20 20 60 .tei . IU*1 .i.T010
TLMPERATIPE (CASE) IN 0C

56



P79

vendor: Mostek 2YX8 STATIC RAM By RN/AT Date 10/80
P/N: mK4802P/-1/-3 OUTPUT ENABLE ,ACCESS TIME LOAD: il. 6LIG
REV: A T ADDRPT: LDA

Date Codes; 8022/33 31 OADATA PAT:-____
#DEVICES: 7 CUMULATIVE DISTRIBUTION VIC3.OV

100 VIII 3.OV

90o

60
%DEV ICES

10

TIME IN NANOSECONDS

AVERAGE T 
OEA

VERSUS c

T IME

20

10-

4.50 4.5 500 S.25 550O
V IN VOLTS

VERSUS TEMPERATURE

TIME
(NS).. . . .. . . . .

60 -40 -20 2U
4

O6~ + s lbo .10+

TEMPERATURE (CASE) IN -C

57



Vendor: Mostek 2KXS STAI11 ILAM "Y R'/A [)ateLiaO
P/N: - MK480P-II-3 MINIMfUN OUTPUT LNABLL'LTO DATA OFV OA:j.,,(
REV: -A TIME I OK A L.OGIC 0 ArMIR A:sQ RE
Date Codes: 8()_2/33/31 T Eu T.DATA PAT: ,, E)S
$DEV~ICES: - w.c. CUMULATIVE 'DISTRIBUTION (18 DEVICES) VIHC 1_(,

100T- VIH _3. OV

%DEVICES
90.

30 25--
'Et- 7111-1

10VCE I.T

101
a 10 15 2 5 3 35 41:5

AVERAGET EOMN

VERSUS Vc

15

1 .50 4.o SS0 5.25 5.50

Vc IN VOLTS

VLRSUS TEMPERATURE

. . . . . . . . . . . . . ....... ..... .~ _ _

. . . . . . . . . . .. . . . . . . . . . . . . . ..5

. . . . . . . . . . . . . . . .... ....

-60 ~ ~ ~ ~ ~ . .4 20 CO 4 .6. 8 .1( .10 .

55

. . . . .



Vendor: lko st ek 2KX8 STATIC RAMRMA Dt__08

P/N: MIK4802p/-l/-3 MINIMLUM OUTPUT ENABLE TO DATA OFF A:_ 6
REV: A TIME FOR' A LOGIC 1 ADDR PAT: SEQ. REA
Datc Codes: Sv,!-)33/ 1 T OEZI MIN. DATA PAT: ALI, ONES
#DEVICES: 22WC CUMULATIVE DISTRIBUTION (8 DEVICES) V I HC_ )

100_____________ VIMH r-

90 ~ :.1::

10 t-1

5 10 15 2TIEINNNSEOD

AVERICGE T NIN=
so~

050 47; 1O1

VIM IN OSOD

VERSUS EPEATR

15 ___

(NS) $1

55



Vcndor: Mostek 2KX -8 STATIC RIL BY_&LAIate /80
P/N: MK48O2P/-1/-3 MIAXIMUM OUTPUT ENABLE TO DATA OFF LOAD: Fill. 6 _L

REV: A TIME FOR A LOGIC 0 ADDR PATI: S EQ. RE)

Date codes: 8022/33/31 T LZO MAX DATA PAT: ALL ZEROES
#DVIE: 2W.C. CUMULATIVE DISTRIBUTION (S IA ICLS) VIHI 3.OV

................ ~VIL 0.ov

80......

707.

60J44
%DEVICES

40

S-7t-

10 - ______ ______ '

TIME IN NANOSECONDS
AVERAGE T OZEO MAX

VERSUS V c

30 7____________

10

4. 50 4. 75 5.00 5.'25 S.50o

V~ IN VOLTS

VERSUS TEMPERATURE

40 _____

.0

60

* J4



vendor: mostek 2XX8 STATIC RAN BYgjl Date 10/80
PIN MK80P/-/-3XIXI UMOUTPUT ENABLE TO DATA OFF LOD

PEV: % TIME/1/- FOR A LOGIC 1 ADDR _6 ERRED
Date Codes;8p22/33/ I T OEZI MA DATA PAT: _LLOgNE

ODEVICES:22 w. CUMULATIVE DISTRIBUTION (18 DEVICES) VuIc 3.0V

100 VIL .0

30 . .. .. VI-. o

k QC
10

4~

36T17

10 _ _

45 0 4.5 ; .!1 .5

TIE IN OSOD

VERSUS EPEATR

4UU



Vendocr: Mostek 2KXS STAIIC RANI BY RN/AT Date 10/80
PIN: MK4802P/-I/-3 MINIMUM ADDRESS DATA OFr rIML L.OAD: Fig. 6
REV: A FOR A LOGIC 0 AIIDR PATI: E R
Date Codes:802/331 T DATA PAT: ALL ZEROES
ODEVICES: 22 AZO MIN.vic3V

w.C. CUMULATIVEI DISTRIBUTION (S 10A ILFS) VIHC 3.OV

80

%DEVICES j. 1 t 1 -

TIME

+NS ___ __________+_ -

10 T+___ _

4 5 0 415 00 2.55.5
TIM IN NAOSOD

VRSUS EPEATR

7~1~

40

10

262



Vendor: Mostek 2IKX8 STAT IC RAM By RM/AT Date 10/80
P/N: MIK480211/-1/-3 MINIMU2M ADDRESS TO DATA-OFF TIME LOAD: &i. 6
REV: A FOR A LOGIC 1 ADDR PA:SEQ. REA
Date Codes:8U22133131 T DATA PAT: ALL ONES
#DEVICES: 22 AZi MIN. VIC 3.OV

w.c. CUMULATIVE DISTRIBUTION (8 DEVICES) _pj 3707-

90

60

%DEICE

40
I-L

20

0

TIME IN NANOSECONDS
AVERAGE T AZI MIN.

VERSUS Vc

TIME-
(NS) 20~

4.0 4.75 S. 100 S .'25 5.50
VcIN 'VOLTS

VERSUS TEMPERATURE

TIME

-bo -40 -2 t.20 -40 +~ 8 100 .10 I

TEMPERATURE (CASE) IN *C

63



Vendor: Mostek 2KX8 STATIC I1M _ By RN1/AT Date 10/80
P/N: MK48DP/-1/-3 ADDRESS SETUP1 TINE BLFORE CE LOAD: 'Fig. 6
REV: A ADDR PAT: MtARCHI
Date Codes:8622/3

3
1
3
1 T SC DATA PAT:_____

#DEVICES: 2F -WC CUMULATIVE DISTRIBUTION (8 1VIL) viic3~

901: .I .o..ov.

604
%DEVICES 'At -

404

30,

_I -T -r
0 9 -8 -7 +6 -5 -4 -3 -2 1 0

TIME IN NANOSECONDS

AVERAGE T ASC

VERSUS Vc

+2
+1 ~---

-2

TIME ----

+1 -- *---.

-1

-2

-8

-0 405 0 4.7 20 S+40 .00 5 .100 .0 ~

VESTEMPERATURES) NC

+244



Ve,.Jor: Mostek 2KX8 STATIC R-01 BY &W ~AT Date 10/80
PIN: - K4802P/-1/-3 ADDRESS HOLD TLMIE AFTER CE LOADU&.
REV: A ADDR PAT: MARCH 1
Date Codes: 8022/33731 T AHC DATA PAT:_____

#DEVICES:_22 w.C. CUMULATIVE DISTRIBUTION (21 DEVICES) VIHC 3. OV

C0 SI 10 15 2 2 0 5 40 4

20- t
fzicf

80~_

TIME

1.O 45 20 O 25 35 4 50

TIME IN OSOD

VERSUS EMERcUR

TIME .7

56

4.0 4 7 .052 .5



Vendor: Mostek 2KX8 STXITIC RAMNy a ua

P/N: HK4802P/-1/-3 DATA TO WRITL Es;TUP T i'lE LOAD: Fi.

REV: A ADOR PAT:E~

Date Codes: 8022/33/31 T uS1i DATA PAT:_____

IDEVICES: 22 -IE) VH_
W . C UMU LAT IVE DISTRIBUTION (7 Dl.IES VIH 2V 1

____ VIH 3.OV

80

60 -~
%DEVICESt1

40

30- Fi *i

10 .
4___ __ _ ___ ___ __ 

11_

-4-

2 2' 3 5 6 7 9 1

TIME IN OSOD

10VERSUS EPEATR

-_z-
4.0- J 20 ~ .20.40.60 80 100 1 0.1T

TEIMEAUR (CS)5

(N66

3..................~.

29



Vendor: Mostck 2KX8 STATIC RAM BYj&MAIDate10_8_
k.P/N: kIK402P-I-3 DATA HOLD TIME AFTER WRITE LOAD:-08

REV: A ADOR P~!: M..
Date Codes:8022133131 T~ DATA PAT:_____
#DEVICES: 22 CUUATV DISTRIBUTION (8 I)VCS V IHC

100 VIL 0.OV
9o02A7: 424717-___
80~

60
%DEVICES

40 -

20

10

-7 
-5

TIME IN NANOSECONDS

AVERAGE TOEHW

VERSUS V c

4'---- -- '

2

0

TIME i
(NS)

4.50 4.5hu5.5.0
Vc N VOLTS

VERSUS TEMPERATURE

TIME

-2'

--3~

-4 -

-60 -40 2 '2 4 62 .1 0.0 4.10

TEMPERATURE (CASE) IN -C

67



Vendor: Mos t ck 2 KXS STATIC RAM BYRM LIP-Dt0 10/80
P/N: V.K4602P/-1/-3 WRITE PULSE 1CIDTH LOAD: Fig. 6
REV:___________ ADDR PAT: RCCAL
Date Codes: 8022/33/31 T DATA PAT: _____
#DEVICES: 2 -211 V111C 3.OV _

100 --- VIH~

90 VIL O.OV
5.5 +2 +L25 4i, Z 1~.s

70

60

W.EVICES so,14:~v

301. Li5f-.

C121 0 2 1 20 5 :0 15 0 45
TIME IN NANOSECONDS

AVERAGE TW

VERSUS Vc

20:

2

TIME

5

-60 .-0 4.70 40 0 .25 S.0,50*

VESTEMPERATU CA EI C

268

_J 7-~



Vendor: Mostok - 2RX8 STATIC RAM By R1I/AT Date 10/80
P/,N: lU4K81P/- 1/-3 MIN~IMUMI WRITE ENABLE TO DATA OFF LOD
REV: A TIME FOR A LOGIC 0 ADDR P T~~
Date Codes:_8022/33/31 DATA PAT:~ ~ E

'DEICS: 22W.C. CUMULATIVE DISTRIBUTION (8 DEVICES) VIHC 3.OV
-VIK3O

90 -~22 - -----

%DEVICES7=T

SO

20,

10

5 10 15 20 25 30 35 40 45
TIME IN NANOSECONDS

AVERAGE TWEZO MIN.

VERSUS Vc

TIME

r-H~

4.50 4,75 5.00 5.25 5.50
VcIN VOLTS

______VERSUS TEMPERATURE

30

TIME .ilI .....~

20

-60 -4 2- 20- .40 +b 8 .0 1 0 0~

TEMPERATURE (CASE) IN oC

69



Vendor: MNostek 2KX8 STATIC RAM BY-RN/AT Date 10/80
P/N: N80P-1I-3 MINIMUM WRITE ENABLL TO DATA OFF LOAD: Fi.
REV: A TIME FOR A LOGIC I ADDR PAT; SEQ. REA
Date Codes:8022/33/31 T WZMI.DATA PAT: ALL ONES

EDEVICES: w.c. CUMIULATIVE DISTRIBUTION (8 DEVICES) VIC3D
1 0 0  

T VI - ______

90~ _ _

801+

70

I. ~~~%DEVICES 6 ~ rJ-i

TD _ ii-

30

0 5 10 15 20 25
TIME IN NANOSECONDS

AVERAGE TWEZ1 MIN.

VERSUS Vc

TIME

4.50 4.'75 5.00 5.25 5.50
Vcc IN VOLTS

VERSUS TEMIPERATURE

-- +4--- 4-

TIME ~ ~ .- ~_

2

-60 -4+-O'f~o .60b, 8 .10 to 1 0 +1 0
TEMPERATURE (CASE) IN -C

70



Vendor: Mos tck 2KX SFATIC W01M BY L!-1/AT Date 10i/80
P/N:MK402P-1I3'AXIMUNI WRITE ENABLE TI) DATA OFF LOAD j~6

REV: A 1 ;ILE FOR A LOGIC 0 AI)DR PAT: SEQ. READJ
Date Codes: 8022/35731 T WEZO MAX. DATA PAT: ALL ZEROES
#DEVICES: 22 E.. Vu11C 3

100 -- .. CUMDULATIVE. DISTRIBUTION (1E DEVICES)__ VI, 3AV
90 .~.. 77777:x:VIL O.Ov

70 ;A +~-~'~i*s-
60 4

%DEVICES ~*---

30 -t1  7 2T

TliME IN NANOSECONDS

AVERAGE T WEZO MAX.

VERSUS c

40 __-

30 - - -

TIME --

(NS)
20 _______________

4.50 4.75 5.00 5.25 5.50
V IN VOLTS

VERSUS TEMPERLATURE

4 'V___4_ I V ...

TIME ........

(NS) 20VG.

TEMPERATURE (CASE) IN -C

71



Vendor: Mos t k 2KX8 STAI IC RLAM By JI/AT ate 10/80
P/N: MIK4U)P/-1/-3 M1AXIMUM WXITE ENABLE TO DATfA OFF LOAD: Li,,
REV: A ~ TIME FOR A LOGIC 1 ADDR I'AT: sF(o. REA
Date Codes: 8022/33/31 T WZMA.DATA PAT: ALL. ONES

#DVIES.2 CUMULATIVE DISTRIBUTION (1 EIF) VIHC 3.OV
100-VH3O

.. . . . . VIL 0.OV

9DVCE 0 . -C : :: : " "50

80

10 I 7

404-

40

TIEINNNSEOD

cc

.17 -- - -....

430_______

TIME
NS) 0

2

VESTEMPERATURES)IC

27

-60 -0 -2 (6,110 t .10



Vendor: Mos t c 2KX8 STATIC RAMk By RN/A Date 10/80
P/ MKU48O2i'I-lI-3 WRITE PULSE LEAD TIME LOAD: b~L

REV: A P DTA PAT: ________

Date Codes:6022/33/31 DwLATAR PAT: DAW
#DEVICES: 221 w. c. CUMULATIVE DISTRIBUTION (19 DEVICES) VIHC 3.OV

VDE3I0VS

90VERAG Ti,"

TI0E

VIM IN OSOD

VERSUS EPEATR

100
301

TIM

TENSR)UR (CASE) t N

737

20*



Vendor: Mostek 2KXS STA'TIC RAM - ~ BY KR"/A'r Date 10/80

P/N: Mia4s02jl' i. -3i DDRESS HOLD) 11,i11 AFTERK Wi: I,-I:ij :
REV: ______A_ AUDR PAT: plIALW(:

Date Codes: 8022/33/3 1 TAHW DATA PAT:______

#DEVCES 22 j,.,CUMlULATYIVE DISTRI BUTIO\, (21. DEVICES) VIHC fl)V

1001- VIH 3.OV

___________ V . *501-
80

70 .. .. .
60

%DEVICESj I

50 
-t-

5 10 15 20 25 3O 35 40 45
TIME IN NANOSECONDS

AVERAGE T H

VERSUS VC

TIME

(NS) --------

4.50 4.75 5.00 5.25 5.50
Vc IN VOLTS

VERSUS TEMPERATURE

15

TIME

-60 -401 -2 .O 40 16 .80 .10 .20 .1 o
TEMPERATURE (CASE) IN -C

74



vendor: Mos t k 212(8 ST'ATIC R~ANM BYp I/AT Date__10/80
P/N: - MK482P/-l/-3 ADDRESS SETUP TIME BUFORE WE LA:Fg
REV: A ADDR PT cA
Date Codes:8022/33/31 ASW DATA PAT:_____

W.C. CUMULATIVE DISTRIBUTION (7 ULVICIL) I 3O
100 7 --------- VIII 3).OV

90H
4

80

60
%DEVICES .274

40 $

30

10
-9 -8 -7~ NANS&D -3 -2 -1 0

AVERAGE T ASW
VERSUSV

-F-

-3T

(NS) j-.

-7.

4.50 4.75 5.00 S.'25 5.50
Vcc IN VOLTS

VERSUS TEMPERATURE

(NS) - _____

-60 40 -0 +2 .40 *b 80 +1&60 .120 +140

TEMPERATURE (CASE) IN -C
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Vendor: Mastek 2KX8 STATIC RAM By gM/T ate 10180
P/N: MK4802P/-1I-3 CHIP EN ABLE To-WRITE SETUP TIME LOAD- F.6
REV: A T ADDR Pl-_mL~r~
Date Codes:8022/33/31 CWDATA PAT:_____
#DEVICES: 22 w.c. CUMULATIVE DISTRIBUTION (19 DEVICES) VIHi 3.OV

900 -7______

10

5DE10CE15
TsEINNNSEOD

AVE41GE4+C4W
VESU0

VcNI IN OSOD

VERSUS EMERAUR

(NS)El - .....

-60 0 20 7 s-0.0 S.20 +8 +0 + +

VESTEMPERATURES)IC

76 1

(NS)



Vendor: Most-ek 2KX8 STATIC RA~I 0PIN:MK4802P/-l/-3 OUTPUT HIGH VOL:TAGE LOAD: i. 6t1O8
REV: A ADDR PAT: HODX
Date Codes:8022133/31 V OH DATA

MDEICS: 22W.C. CUMIULATIVE DISTRIBUTION (22 DEVICES) vIHC

1VESU VI

3,: * __ 4_ -- VI _

21-~ _____7

0 -4-

4.5 4.45.04 25 SS

V IN VOLTS

VERSUSMERTR

4

(VOLTS) 2

VESTEMPEPATURES)I C
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Vendor: Mostek 2 KX8 STATIC RAkl BY R.9/AT Date 10/80
P/N:MKo4802P/-1/-3 OUTPVT LOW VOLTAGE LOAD: Fig. 6
REV: A VOL ADDRPA:HTnX

Date Codes:8022/31/33 DATA PAT: LZRES
#DEVICES:- 22 W.C. CUMULATIVE DISTRIBUTION (22 DEVICES) VIfHC 3-..

Kj~u1 ~VIL O.Ov

8DVCE 0 T

2T- I~ t V

60

S '. - - 17- - ~ - - - -

3~

10:

.50 41.15 . 5..2 .5 55
V IN VOLTS

VERSUS EPEATR

OL
(VOLTS) . --- *-- . . .

-60 .-0 4.75~+4 5.00 5.80 +10 .+250

VESTEMPERATURE AE N 0

.78

.3 ~ *



Vendor: Mostek 2KX8 STATIC RAM BY &MATDate 10/80
P/N: i fl4802P1l-3 SUPPLY CURRENT FROM V , READ MODE LOAD: NO LOAD
REV: A cc ADDR PAT: SEQ READl
Date Codes:8022/3/31 cc I DATA PAT: Hp

1DV 0E: 2 CUMULATIVE DISTRIBUTION I 1o

VIL O.Ov

.tt

j 
_j

VI c INVOT

123 ESSTMEAUE__

-6 2-0 -20 60 20 l40 120 .8 10 . 01 0

TEVERAUE (CS)II
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Vendo~r: Mostek 2KX8 STATIC RAN By RMATate0I8O

P/N: MK4802P/-lI-3 SUPPLY CURRENT FROM VccWRITE MODE LOAD: NONE
REV: A 'CI ADDR PAT:SEQ WRITE
Date Codcs:8022133131 cc 2  DATA PAT:CipKBD

10V0ES 2 CUMULATIVE IDISTRIBUTION VH7.V

90 ~2 T F T VIL O.Ov

%DEVICES 4-A

20 4 60 8 0 0 14 0 1 0ItI
20_ __

10

4.50~~~ 4.5T.0o.5o

125 - ~~VERSUS EPEATR

100..........I- . . .

75 iZ ffX 2L2

(mA) 0

-60 -0 -2)70 .0 5.25*8 , 1 5o.1

12 ESTEMPERATURES)IC

0- 80

75~~



Vendor: Mostek 2KX8.STATIC RANM BYP.?jAT Date 10/80
P/N: j48p2p/-j/-j SU~PPLY CURRENT FROM V ,STANDBY MODE LOAD: NONE
REV: A I cc ADDR PAT:-H-OLD Xy
Date Codes:02/3 1 c DATA PAT: ALL ZEROS
#DEVICES: 22CUMIULATIVE DISTRIBUTION IC3O

100 VIH 3 ov,

~1VIL O.Ov

%DVCE 0 "-dV -

20,

4.50-;CQ9 14.7 0 5.5 55

V0 I TS

TEVERAUE ICS)I

cc1



APPENDIX III

1KXB/2KX8 STATIC RAM

RECOMMENDED PARAMETER LIMITS
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1KX8 RAM -Recommended parameter limits

Characteristics Symbol Conditions Device Limits Units
Itype M ,- FMax

Output high voltage V OH I OH --1.0 mA All 2.4 V

_____________VC cc 4.5 V

Output low voltage VO 1O 4.0 mA All 0.4 V

_____________VC cc 4.5 V

Input leakage I 1(L)(H) VIN =0 to 5.5 V All -10 +10 uA
All inputs

Output leakage IOL()Outputs deselected Al -0 +0 u10L ) V OUT = 0.0 to 5.5V Al -0 +0 u

Supply current I/ addresses cycling
from VC cICCl = m (edmd) 01 - 130 m

2/ t R i ra oe 3/

1/ addresses cycling 01 - 4
TCC2 tw min (write mode) 3/ mA

address stable __ 01 - 11

ICC3 WE =VIH 5E & CE =VIH

Output short circuit I V~ 5.5V All - 160 mA

Pin capacitance (all C1  VC = 5.OV All -4 pf
pins except DQ c

Pin capacitance Outut deslete t=
(DQ pins) Oupt eeete l 0 p

1/ Depends on cycle rate. Limits are for cycle rates listed in conditions column.

2/ Depends on output load. Limits are for one Schottky TTL and 30 pF.

3/ Limits for other device types to be determined.
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1KX8 RAM - Recommended parameter limits (Continued)

Device LimitsCharacteristics Symbol Conditions type M-M units

Random read cycle time tRC See fig. 6,7 01 90 - NS

Random write cycle time twc 01 90 - NS

Address access time tAA 3/ 0 90 NS

Chip enable access time tCEA 3/ 01 - 45 NS

Chip enable data off
time tCEZA/ 01 5 30 NS

Output enable access tOE01/ 0l 45 NS
time EA345 N

Output enable data tOEZ 4/ 01 5 30 NS
off time ______

Address data off time tAZ 4/ 01 5 NS

Address setup time t 01 0 - NS
before CE ASC

Address hold time
after CE tAHC 01 30 - NS

Data to write setup 0
time DSW 01 5 NS

Data hold time after t - NS
write DHW 01 10

Write pulse duration tWD 01 40 - NS

Write enable data off t 4/ 01 5 25 NS
time WEZ-

Write pulse lead time tWPL 01 60 - NS

Address hold time after
WE AHW 01 30 - NS

Address setup time 01 0 - NS
before WE ASW

Chip enable to write t 0
setup time CEW 01 40 - S

3/ Load = One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from VOH to VOH-75mV, or from'VOL to VOL+75mV
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1KX8 RAM - Recommended parameter limits (Continued)

Device Limits Uni

Characteristics Symbol Conditions type -Min ax s

Random read cycle time tRC See fig. 6,7 02 70 - NS

Random write cycle time t WC 02 70 - NS

Address access time tAA3/ 02 - 70 NS

Chip enable access time tCEA 3 / 02 - 35 NS

Chip enable data off tCEZ
4/ 02 5 20 Ns

time_ _17

Output enable access tOEA3/ 02 35 NS

Output enable data t0Ez4, 02 5 20 NS
off time tZ__2 5 0

Address data off time tAZ 4/ 02 5 - NS

Address setup time 02 0 NS
before CE ASC 02 0 -"

Address_hold time 02 20
after CE tAHC N__- S

Data to write setup 02 5 NS
time DSW 1 -
Data hold time after 02 10 - NS
wr ite DHUJ

Write pulse duration tWD 02 25 - NS

Write enable data off
time tlEZ4/ 02 5 15 NS

Write pui se lead time tPL 02 45 " NS

Pidress hold time after
WE tAHW 02 20 1 NS

Address setup time
before WE ASW 02 0 "

Chip enable to write
setup tine tCEI 02 25 " NS

3/ Load = One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from VOH to VO1 -75mV, or from VOL to VOL+75mV
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1KX8 RAM - Recommended Darameter limits (Continued)

Device Limits Units

Characteristics Symbol Conditions type Min Unit

Random read cycle time tRC See fig. 6,7 03 55 NS

Random write cycle time tWC 03 55 N S

Address access time tAA
3
/ 03 - 55 NS

Chip enable access time tCEA
3
/ 03 - 25 NS

Chip enable data off tC0Z 15time tCEZ 0 5 N

Output enable access tOEA
3
/

time tOA103 - 25 NS

Output enable data tOEZ
4
/ 03 5 15 NS

off time ______

Address data off time tAZ / 03 5 - NS

Addresssetup time
before C-E ASC 03 0 - NS

Address hold time
after CE tAHC 0 1 N

Data to write setup t
time DSW 03 5 - NS

Data hold time after

write tDHW 03 1 - NS

Write pulse duration tWD 03 20 - NS

Write enable data off 03 5 10 NS

time tWEZ
4
/

Write pulse lead time tWPL 03 35 NS

Address hold time after t 03 15 - NS
WE tAHW

Address setup time 03 0 - NS
before WE ASW

Chip enable to writesetup time tCEW 03 20 - S

3/ *Load 
= 

One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from VOH to VOH-75mV, or from VOL to VOL+75mV
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2KX8 RAM Recommended parameter limits

Characteristics Symbol Conditions Device Limits Units
type Mmi Max

Output high voltage VOH IOH = -l.O mA All 2.4 V

Vcc 4.5 V

Output low voltage VOL IOL = 4.0 mA All 0.4 V

VCC= 4.5 V

Input leakage II(L)(H ) V IN 0 to 7.0 V All -10 +10 uA
All inputs L

Output leakage IO(L)(H ) Outputs deselected All -0 +0 uA

VOUT - 0.0 to 7.0 V

Supply current I/ addresses cycling
from VCC ICCl 01 130 mA

2/ tRC = min (read mode) 3/

1/ addresses cycling 01 14

ICC2 twc : min (write mode) 3/ 140
address stable VIH 01 110 mA

ICC3 WE =VIH, OE & CE 3/ 1

Output short circuit lOS VCC = 5.5V All 160 mA
current

Pin capacitance (all CC = 5.5V All 4 pf
pins except DQ I cc

VCC = 5.0V
Pin capacitance C0Q Outputs deselected All 10 pf
(DQ pins)

1/ Depends on cycle rate. Limits are for cycle rates listed in conditions column.

2/ Depends on output load. Limits are for one Schottky TTL and 30 pF.

3/ Limits for other device types to be determined.
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2KX8 RAM - Recommended parameter limits (Continued)

Characteristics Symbol Conditions Device Limits Units
type Mn Max

Random read cycle time tRC See fig. 6,7 01 200 NS

Random write cycle time tC 01 200 - NS

Address access time tAA3/ 01 - 200 NS

Chip enable access time tCEA3/ 01 - 100 NS

Chip enable data off tCEZ/ 01 5 35 IIS
time _____

Output enable access t3/ 01 - 100 NS

Output enable data / 01 5 35 NS
off time OEZ- NS

Address data off time tAZ 4 01 5 " NS

Address setup time
before CE ASC 00 NS

Address hold time
after CE tAHC 01 65 NS

Data to write setup 01 20
time tDSW NS

Data hold time after 01 10 NS
write DHW

Write pulse duration tWD 01 60 NS

Write enable data off t 01 5 35 NS
time WEZ-/

Write pulse lead time tWPL 01 130 - NS

Address hold time after t 01 65 - NSWE AHW O 5N

Address setup time
before WE ASW 01 0 NS

Chip enable to write
setup time CEW 01 60 S

3/ Load = One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from VOH to VOH-
75mV, or from VOL to VOL+75mV
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2KX8 RAM - Recommended parameter limits (Continued)

Characteristics Symbol Conditions Device Limits Units
type Min Max

Random read cycle time tRC See fig. 6,7 02 120 - S

Random write cycle time tWC 02 120 NS

Address access time tAA3/ 02 - 120 NS

Chip enable access time tCEA3 / 02 - 60 UjS

Chip enable data off
time tCEZ

4
/ 02 5 30 S

Output enable access tOEA
3/ 02 60 NS

time 02 - 60 i

Output enable data t 02 5 30 NS
off time OEZV 02Y30

Address data off time tAZ 4_ 02 5 - NS

Address setup time
before CE ASC 02 0 S

Addressmholo time 02 40
after CE tAHC - NS

Data to write setup N
time DSW 02 10 S

Data hold time after 02 1O NS
write tDHW

Write pulse duration tWD 02 45 - ;S

Write enable data off t 02 5
time tWEZI/ 0 0 N

Write pulse lead time t wpL 02 65 - IS

Address hold time after t 02 40 - NS
WE tAHW

Address setup time 02 0 -
before WE tASW

Chip enable to write C 02 45 - S
setup time tCEW

3/ Load = One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from VOH to VOH-75mV, or from VOL to VOL+75mV
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2KX8 RAM - Recommended parameter limits (Continued)

Characteristics Symbol Conditions Device Limits

type Min 1 ax Units

Random read cycle time tRC See fig. 6,7 03 90 - NS

Random write cycle time tWC 03 90 - NS

Address access time tAA 3/ 03 - 90 NS

Chip enable access time tCEA 3/ 03 - 45 NS

Chip enable data off
time tCEZ_ _ 03 5 25 NS

Output enable access tOEA3/ 03 - 45 NS
time ___________ ___

Output enable data tO 4/ 03 5 25 NS
off time OEZ- ___

Address data off time tAZ 03 5 - NS

Address setup time ASC 03
before CE t NS

Address hold time
after CE tAHC 03 30 - NS

Data to write setup 03 10 - NS
time DSW

Data hold time after
write tDHW 03 10 - NS

Write pulse duration tWD 03 30 - NS

Write enable data off
time tWEZ!/ 03 5 25 N

Write pulse lead time tWPL 03 60 - NS

Address hold time after t 03 30 - NSwe AHIA

Address setup time 03 0 - NS
before WE ASW

Chip enable to write t 03 30 - NS
setup time CEW

3/ Load = One Schottky TTL + 30 pF or eouivalent

4/ Disable times are measured from VOH to VOH-75mV, or from VOL to VOL+75mV
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2KX8 RAM - Recommended parameter limits (Continued)

Characteristics Symbol Conditions Device Limits Units
type Mn ?lax

Random read cycle time t See fig. 6,7 04 70 NS
RC eefgI, 4 7

Random write cycle time tWC 04 70 IS
Address access time tAA3 / 04 - 70 

Chip enable access time tCEA 3/ 04 - 35 NS

Chip enable data off t
time CEZI/ 04 20 NS

Output enable access tOEA/04 35
time 04 35'
Output enable data
off time tOEZ- 04 20 _

Address data off time tAZ 4/ 04 5 -

Address setup time
before CE ASC 04 0 - NS

Address hold time
after CE tAH C  04 25 - NS

Data to write setup
time DSW04 10 - NS

Data hold time after
write DHW 04 10 -

Write pulse duration tWo 04 25 NS

Write enable data off tZ4/ 04 5 20
time WEZ-

Write pulse lead time t wpL 04 45 NS

Address hold time after-E tAHW  04 25 NS

Address setup time 04 0 NS
before W-E tASW

Chip enable to write 04 25 S
setup time tCEW

3/ Load = One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from VOH to VOt-75mV, or from VOL to VOL+ 75,nV
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2KX8 RAM - Recommended parameter limits (Continued)

Characteristics Symbol Conditions Device Limits Units

type Mm Max

Random read cycle time tRC See fig. 2,3 05 55 - NS

Random write cycle time tNC 05 55 - NS

Address access time tAA3/ 05 - 55 NS

Chip enable access time tCEA 3/ 05 30 NS

Chip enable data off tCEZ4/ 05 5 15 NS
time CO/___

Output enable access t 05 30 HS
time tOEA3/05 - 30 M

Output enable data tOEZ
4/ 05 15 NS

off time 05 15 N

Address data off time tAZ 4/ 05 5 - NS

Address setup time tASC
before CtA 05 S

Address hold time
after TE tAHC - NS

Data to write setup 0
time OSW 05 5 - S

Data hold time after
write DHW 05 5 - MS

Write pulse duration tWD 05 20 - NS

Write enable data off tW0Z45 NStime WZ/05 5 15

Write pulse lead time twpL 05 35 - NS

Address hold time after tAHW 05 20 - NS

Address__setup time 05 0 - N
before WE ASW 05 0 MS

Chip enable to write t 05 20 - NS
setup time CEW

3/ Load = One Schottky TTL + 30 pF or equivalent

4/ Disable times are measured from VOH TO VOH-
75mV, or from VOL to VOL+75mV
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APPENDIX IV

1KX8/2KXB STATIC RAM

TEST ALGORITHMS
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8K/16K STATIC RAM

PATTERN 1

ROW/COLUMN GALLOPING PATTERN (RCGAL)

RCGAL is an address pattern sensitivity test resembling the industry standard,

GALPAT. Test time is shorter, though, because RCGAL only reads background

bits in the same row and column as the test bit, rather than going through

the entire array. RCGAL is performed in the following manner:

Step 1 - Write background data

Step 2 - Write complement data at location 0 (test bit)

Step 3 - Perform a series of reads, alternating between the test bit

and each bit in the test bit row (X axis)

Step 4 - Perform a series of reads, alternating between the test bit

and each bit in the test bit column (Y axis)

Step 5 - Restore the test bit and repeat with a new test bit until

each bit in the array has been tested

Step 6- Repeat steps 1 through 5 with complement data

Test time = 2N(2R + 2C-1) cycles

Where: R = # of rows

C = # of columns

N = # of bits (RC)
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PATTERN 2

SLIDING DIAGONAL PATTERN (SLDIAG)

SLDIAG is a diagonal addressing pattern sensitivity test using a sequential

reading scheme starting at address cell location zero. A test diagonal of

complement data is first written into the array against background data and

then diagonally read beginning after the test diagonal and wrapping around

until the test diagonal is verified. The test diagonal is then restored

and the next adjacent diagonal becomes the test diagonal. This procedure

is repeated until all diagonals have been exercised as the test diagonal

and again for complement data.

Step 1 - Write background data

Step 2 - Read background data

Step 3 - Write a test diagonal of complement data from address cell

location XYMIN to XYMAX

Step 4 - Diagonally read the array from the test diagonal +1 looping

around the array until the test diagonal has been verified

Step 5 - Restore the test diagonal to background data and write the

next test diagonal beginning at address cell location +1.

Step 6 - Repeat steps 4 through 5 until all diagonals have been

exercised as the test diagonal.

Step 7 - Repeat steps 1 through 6 with complement data

Test Time = 2NC + 8N + 2R cycles
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PATTERN 3

ADDRESS COMPLEMENT (ADCOMP)

ADCOMP is used to test address decoders by reading an address location

after writing the complement address location. ADCOMP produces maximum

address line noise while testing decoder dynamic response time. The pat-

tern is performed in the following manner:

Step 1 - Write background data

Step 2 - Read minimum address location for background data

Step 3 - Write minimum address location with background data

Step 4 - Read maximum address location for background data

Step 5 - Write maximum address location with background data

Step 6 - Continue steps 2 through 5 incrementing and decrementing

from minimum and maximum locations until all locations

have been read and written with background data

Step 7 - Repeat steps 2 through 6

Test time = 6N cycles

PATTERN 4

MARCHING PATTERN (MARCH 1)

March 1 is used to test for address uniqueness and multiple selection.

March 1 first writes the array with background data, then reads address

location zero for data and writes complement data at this same address

location. The pattern then reads the previously written cell location for

complement data, increments the address location and repeats this procedure

until the maximum address location is reached. The entire test is then per-

formed again using complement data as the background data. March 1 is

performed in the following manner:
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PATTERN 4 (CONT)

MARCHING PATTERN (MARCH 1)

Step I - Write background data

Step 2 - Read address location zero for data

Step 3 - Write address location zero with complement data

Step 4 - Read address location zero for complement data

Step 5 - Repeat steps 2 through 4 for each address location

(sequentially)

Step 6 - Repeat steps 1 through 5 with complement background data

Test time = 14N cycles

PATTERN 5

DUAL WALKING COLUMNS (DUALWC)

DUALWC is used to test for multiple selection and address uniqueness. This

pattern reads the array as two colums of complement data are walked through

background data. DUALWC is performed in the following manner:

Step 1 - Write background data
Step 2 - Write complement data along the test columns Y . and /2Y

mln max

Step 3 - Sequentially read the array for valid data

Step 4 - Restore the test columns to background data

Step 5 - Continue steps 2 through 4, incrementing the test columns

until all columns have been exercised as the test column.

Test time = N(3 + C) cycles
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